Background {#Sec1}
==========

Dialectical Behaviour Therapy (DBT) \[[@CR1]\] synthesises behavioural based therapy components (orientated towards change) with elements from mindfulness (orientated towards increasing acceptance). DBT is typically offered to people with a diagnosis of Borderline Personality Disorder (BPD) and a history of suicidal and self-harming behaviour. Therapists aim to impart new skills and develop clients' behavioural flexibility to draw on appropriate skills in any given social or emotional situation. Core treatment components include individual therapy, telephone skills coaching, skills group and a clinician consultation team (where DBT therapists access support and guidance from other DBT team members), although services may only deliver some of these components (e.g. \[[@CR2]\]). Several reviews summarising the evidence for DBT effectiveness are available (e.g. \[[@CR3], [@CR4]\]).

Implementation is the process through which the uptake of evidence-based interventions in routine clinical practice is systematically promoted. Transdisciplinary implementation frameworks exist, for instance, Promoting Action on Research Implementation in Health Services (PARIHS: \[[@CR5], [@CR6]\]), the Consolidated Framework for implementation for implementation research (CFIR: \[[@CR7]\]), and the Core Implementation Components model (\[[@CR8], [@CR9]\]). The PARIHS framework covers many of the core elements of these models: context, evidence, facilitation and intervention elements. Context refers to the environment or setting that the implementation takes place in. Evidence can be derived from research, clinical experience or patient preference. Facilitation refers to the people and processes that support implementation and the intervention element demotes the characteristics of the intervention to be implemented. CFIR has an additional element related to implementation processes, which describes the practical implementation tasks undertaken. Each of these elements are sub-divided. For instance, PARIHS sub-divides evidence into research and published guidance, clinical experience and professional knowledge, preferences and experiences, and local knowledge. National implementations refer to many of these elements in their guidance, for example, the Increasing Access to Psychological Therapies manual \[[@CR10]\].

DBT has unique features, such as, a multicomponent therapy process, telephone skills coaching, and a consultation team. The characteristics of people with BPD (the core client group) could also necessitate bespoke implementation strategies. The question of how best to implement a DBT intervention arose in the context of the Enabling and Motivating people (with a Personality Disorder) in Occupation, Wellbeing, Education and Responsibility (EMPOWER) research programme (NIHR Programme Grant: RP-PG-1212-20,011), which is developing and evaluating a DBT- Skills for Employment (DBT-SE) intervention. The evidence about DBT implementation has seldom been reviewed and this work was undertaken with a view to developing an implementation toolkit for the DBT-SE intervention. We aimed to review the DBT implementation literature to develop and refine a bespoke DBT implementation framework.

Methods {#Sec2}
=======

Framework development {#Sec3}
---------------------

To create an initial DBT implementation framework, elements from the main transdisciplinary frameworks (PARIHS, CFIR, and the Core Implementation Components model) and from published DBT implementation guidance \[[@CR11], [@CR12]\] were synthesised. PARIHS \[[@CR5], [@CR6]\] was selected as the underpinning framework as it highlights the pivotal role of contextual factors. Although it developed from existing models, this is the first framework to incorporate implementation insights from the DBT literature. The initial framework is represented in Fig. [1](#Fig1){ref-type="fig"} and is described in Additional file [1](#MOESM1){ref-type="media"}.Fig. 1DBT implementation framework: first iteration. Key: PARIHS, 2004^1^; Damschroder et al., 2009^2^; Fixsen & Blasé, 2009^3^, Swales 2010a, 2010b^4^

Critical literature review {#Sec4}
--------------------------

To refine the framework, a critical literature review \[[@CR13]\] was conducted. In critical reviews, the synthesis process is used to create a new model or a model embodying existing theory which then provides a 'launch pad' for subsequent testing. One of the strengths of this type of review lies in the analysis undertaken to create the model \[[@CR13]\].

Four databases were searched with the terms 'DBT' and 'Implementation' in January 2016; Medline (EBSCO), CINAHL (EBSCO), PsycInfo (ProQuest), and PubMed (NCBI). These databases were selected as they hold health and psychology related literature. Reference lists of included papers were additionally screened as implementation issues might be discussed without this term being used as a key word or included in the abstract or title. DBT was defined as any combination of components or interventions which were identified as DBT by the study authors (Additional file [2](#MOESM2){ref-type="media"} contains an example search). Implementation was defined as the process of introducing and sustaining DBT in routine practice. All retrievals were managed in RefWorks, an online bibliographic management programme. Only peer-reviewed papers were included but no date or evidence type restrictions were applied. For resource and time reasons, only papers published in English were included. The first author conducted the review and the eligibility of database retrieved papers was checked by a second reviewer (reviewer agreement was 97% with all disagreements resolved through discussion).

Consistent with the critical review approach, papers were not excluded for methodological reasons \[[@CR13]\]. However, prospective and retrospective studies of implementation were considered to provide the strongest evidence due to their explicit focus on implementation. Discussion pieces were judged to form the weakest evidence as the experiences they are based on are often not accessible for review. The data extracted from papers included; the design, context, methodology, implementation barriers and facilitators, as well as author conclusions and recommendations (Additional file [3](#MOESM3){ref-type="media"} contains the data extraction template). Extracted data were discussed by the review team and where necessary the text was re-reviewed.

### Evidence synthesis {#Sec5}

Extracted data relating to implementation barriers and facilitators, conclusions and recommendations were coded using deductive content analysis. This process used the elements and sub-elements in the DBT implementation framework as code labels and assigned them to the data segments. Where the extracted data did not fit any existing codes, a new code name was added and this process continued until all the data were categorised. Coding was conducted by the first author and a second reviewer checked the coding applied to sixteen papers (10 % of the papers coded): although conservatively judged agreement was 66% (a criterion that the same sub-elements were coded in each paper), differences in coding were negligible and easily resolved through discussion. For instance, the most common cause for disagreement was which code best captured the data. The team reviewed the final synthesis to ensure it presented an accurate reflection of the data.

Results {#Sec6}
=======

Critical literature review {#Sec7}
--------------------------

Sixty-two papers met the inclusion criteria (32 from database and 30 from reference list searches), although two papers were unobtainable within the time limit of the review. The main reasons for exclusion were failure to consider DBT or a failure to discuss implementation issues (see Fig. [2](#Fig2){ref-type="fig"}). There were 11 discussion papers (\[[@CR11], [@CR12], [@CR14]--[@CR22]\]) and as these were considered the weakest form of evidence they were not included in the synthesis, but are detailed in Table [1](#Tab1){ref-type="table"}. As seen in Table [2](#Tab2){ref-type="table"}, nine papers collected retrospective (\[[@CR23]--[@CR31]\]) and five papers (\[[@CR32]--[@CR36]\]) collected prospective implementation data. There were 16 programme descriptions (\[[@CR37]--[@CR52]\]) and 19 trial process analyses (\[[@CR53]--[@CR71]\]). The majority (*N* = 38) of papers were from the United States (US), and most implementations of DBT were in mental health services.Fig. 2Literature review flow chartTable 1Discussion papersReferenceCountry & service contextKey points/ recommendations madeChugani, 2015 \[[@CR16]\]America. College counselling centres-Important to collect service-relevant outcome data as DBT is often adapted to fit the service\
-Important to adapt DBT so appropriate for the service\
-Can mitigate costs by hosting training or offering partial programmesBorroughs & Somerville, 2013 \[[@CR15]\]America. Assertive Community Treatment teams-There may be resource and financial barriers, especially in the US healthcare system where services cannot recoup costs for training, consultation team meetings or data collection\
-It is important to determine if DBT 'fits' the service's client group and theoretical stance\
-Recommended adapting DBT and offsetting costs by using existing infrastructure and demonstrating cost-effectivenessKoener, 2013 \[[@CR18]\]N/A-DBT clinicians need a good conceptualisation of the therapy, including the treatment hierarchy and biosocial theory\
-Important that therapists are dialectical, cognitively flexible and validating\
-Recursive culture important; a community of therapists working with a community of patients, with everyone in the same boat\
-Services need to see patients as motivated to change and that services want to improve patient capability\
-Therapists should access the consultation team and mindfulness practice\
-Ensuring fidelity to manualised DBT ignores the contextual factors that moderate successMcHugh & Barlow, 2010 \[[@CR19]\]Worldwide; Reviews and describes a range of implementation efforts-In America, Behavior Tech acts as a champion for DBT\
\--Ongoing outcome monitoring important to sustain fidelity and quality improvement\
-Implementation issues have informed DBT training. For instance, teams implement DBT before completing final training so that they can access consultation after their first attemptsSwales, 2010a \[[@CR11]\]UK-Larger DBT teams with less time will be slower at learning DBT than smaller teams who have greater allocated time\
-Important to gain staff commitment to implement DBT and to select staff with knowledge about DBT and implementation, who are willing to apply DBT skills themselves\
-Beneficial to recruit so that DBT teams encompass a range of skills\
-Important to have a DBT 'champion' and the team leader should be in a senior position\
-Consultation teams have an important role and the consultation agreement establishes the team climate\
-A minimum of two hours per work is necessary for supervision and consultation team meetingsSwales, 2010b \[[@CR12]\]UK-Description of an organisational pre-treatment approach where the DBT team leader or champion:\
-Identifies the appropriateness of DBT, weighing the evidence, policy aims and organisation suitability, culture and climate\
-Considers the organisations experience in implementing other new therapies\
-Resolves competing goals and if synthesis is impossible undertakes a pros and cons analysis\
-Forms an advisory or steering group to address factors likely to interfere with implementationBerzins & Trestman, 2004 \[[@CR14]\]America. Prison/correctional services. Non-systematic review and information collected from services-All the programmes described had adapted DBT. There is currently no manual for DBT in correctional settings\
-Programmes were driven by clinical need (DBT had 'goal fit')\
-To implement and evaluate a proposed modified DBT programme for correctional settings, a coalition had been formed between the university, state and health departmentsHuffman et al., 2003 \[[@CR17]\]N/A-Champion/consultant should be willing to model DBT skills\
-To accommodate time limitations, single components of DBT can be applied rather than the comprehensive intervention\
-Need to provide psychoeducation about BPD and validate staff experience of difficulties\
-Use contingency management; frame behaviour modification as the most effective approachSwenson et al., 2002 \[[@CR21]\]America. Public mental health authorities. Recommendations based on observations, a survey and literature review-Barriers listed included therapist view of DBT suitability and staff turnover. Discussed therapist selection issues\
-Also discussed the barriers patients may face when starting DBT- e.g. it is a high time commitment and they might need to terminate current treatment contracts\
-Facilitators endorsed leadership from public mental health authorities, training, a positive attitude towards BPD and monitoring outcomes\
-Recommended forming coalitions between organisations providing DBT and those planning to implement DBT\
-Recommended providing training (psychoeducation) for public mental health authorities about DBT and BPD\
-Recommended highlighting to patients that DBT participation is voluntaryScheel, 2000 \[[@CR20]\]N/A. Overview and literature critique-Suggested inpatient settings might transition most easily to DBT, as there is fit in terms of time availability and goals\
-Need access to training, supervision and consultation\
-Implementing DBT in a manner consistent with the evidence base requires a considerable staff team: resources may threaten viability\
-Outpatient DBT requires inter-agency support (a need for coalitions)Swenson, 2000 \[[@CR22]\]America-Should use DBT skills to help implementation\
-The design of DBT contributes to its appeal to therapists. For instance, it integrates different orientations meaning it has a wide support base and therapists from various orientations automatically have 'buy-in'\
-DBT can be both pragmatic and very sophisticatedTable 2Implementation papers, programme descriptions and trial process analysis papersReferenceCountry & service contextPaper typeMethodologyDBT outcomesImplementation relevant outcomes*Implementation papers*Chwalek & McKinney, 2015 \[[@CR24]\]America (and Germany). Range of mental health servicesRetrospective data collectionSurvey and interviews of music therapistsN/A38.3% of respondents endorsed implementing DBT in music therapy practiceDitty et al., 2015 \[[@CR26]\]America. Mental health servicesRetrospective data collectionSurvey and interviews with therapists trained in DBT exploring inner setting constructs of CFIR frameworkN/A96% of respondents provided individual therapy, 99% provided skills groups, 97% attended a consultation team and 87% provided phone skills coachingCarmel et al., 2014 \[[@CR23]\]America. Public behaviour health systemRetrospective data collectionTelephone interviews with therapistsN/ATherapists received ten days (80 h) of DBT training over 13 monthsHerschell et al., 2014 \[[@CR35]\]AmericaProspective data collectionQuantitative survey of therapists pre and post implementationTherapists reported trend reduction in patient A&E visits and hospitalisationsTherapist training ranged from 32 to 96 h (maximum 96 h) and received on average 25.67 h of phone consultationSwales et al., 2012 \[[@CR31]\]UK. Range of inpatient, outpatient and forensic servicesRetrospective data collectionTelephone interviews with DBT team members7.1% said improved patient outcomes were an implementation facilitator62.8% of programmes remained active at five years. 57% of programmes provided all DBT componentsDimeff et al., 2011 \[[@CR32]\]America.Prospective data collectionRandomised controlled trial with DBT naïve therapistsN/AE-learning resulted in best knowledge retention at 15 week follow-upDimeff et al., 2009 \[[@CR33]\]America.Prospective data collectionRandomised controlled trial with DBT naïve therapistsN/A80% of therapists completed training. Online training best at improving knowledge. Instructor led training better than reading the training manual at increasing self-efficacy and satisfactionHerschell et al., 2009 \[[@CR36]\]America. Community mental health servicesProspective data collectionQualitative interviews pre implementation with county level mental health administratorsN/AN/APerseuis et al., 2007 \[[@CR28]\]Sweden. Outpatient servicesRetrospective data collectionSurvey and interviews with DBT trained therapistsN/ATherapists worked part-time in the DBT team. Tendency for greater staff burnout over time, but not statistically significant. Reduced occupational stressSharma et al., 2007 \[[@CR30]\]America. Psychiatric residencyRetrospective data collectionSurvey of residency directors and senior residents. Also presented a case studyPatient hospitalised then discontinued DBT therapy56% of residency programmes had no lectures on DBT and 32% provided no DBT supervisionFrederick & Comtois, 2006 \[[@CR27]\]AmericaRetrospective data collectionSurvey of psychiatry residency graduates who had attended at least one DBT workshopN/A23% of respondents practiced all DBT components. Most practiced at least one DBT componentCunningham et al., 2004 \[[@CR25]\]AmericaRetrospective data collectionInterviews with BPD patients who had received DBT therapyReduced hospitalisations and increased vocational workN/APerseius et al., 2003 \[[@CR29]\]SwedenRetrospective data collectionInterviews with DBT therapists and patientsPatients reported positive outcomes. Patients had been in therapy for at least 12 monthsTherapists gained a new perspective and DBT influenced how therapists solved problems in their own livesHawkins & Sinha, 1998 \[[@CR34]\]America. Department of mental health and addiction servicesProspective data collectionCorrelated therapist DBT knowledge to demographics and training through repeated measures and naturalistic service outcome dataArchival data suggested DBT training led to better patient outcomes: less A&E, inpatient, seclusion and restraint useTraining and the amount of time practiced DBT had a moderate correlation with DBT knowledge*Other papers*James et al., 2015 \[[@CR60]\]America. Psychiatric facilityTrial process analysisService embedded repeated measures evaluationGood outcomesGrant funded participants had higher attritionKinsey & Reed, 2015 \[[@CR43]\]America. Native American tribe outpatient mental health and substance use serviceProgramme descriptionN/AN/AProgramme had run for 14 years and had a good relationship with the tribal communityBaillie & Slater, 2014 \[[@CR39]\]UK. Community intellectual disability serviceProgramme descriptionMostly discussionSome evidence that patients developed emotion regulation and distress tolerance skillsDBT service had been in operation for four yearsEngle et al., 2013 \[[@CR42]\]America. College counselling serviceProgramme descriptionBetween groupsReduced psychiatric and substance use hospitalisations. Reduced college absence due to mental health problemsTeam received intensive training. Carried caseloads of up to seven patients plus one skills groupArroyo et al., 2012 \[[@CR38]\]America. Mount Sinai East Harlem health outreach projectProgramme descriptionN/AAnecdotal evidence of patient improvementImplemented skills group only. Therapists received fortnightly supervisionLajoie et al., 2011 \[[@CR44]\]America. Residency run clinicProgramme descriptionN/AN/AImplemented all core DBT componentsMorrissey & Ingamells, 2011 \[[@CR47]\]UK. Learning disability forensic secure serviceProgramme descriptionNaturalistic outcomes reportedReduced symptoms and distress. Reduced perceived riskImplemented programme over six yearsPasieczny & Connor, 2011 \[[@CR66]\]Australia. Adolescent mental health serviceTrial process analysisBetween groupsPatients of intensively trained therapists had better outcomes in terms of DSH and suicide attemptsTherapists worked in DBT team part-time. Therapist adherence ranged nine-to-12 (maximum achievable = 12)Little et al., 2010 \[[@CR46]\]America. Residential serviceProgramme descriptionN/ASelf-reported patient improvement and positive feedbackDBT was the best implemented treatment in the service; had furthest reach, most staff support and needed less senior administrative support. Minimal attritionSampl et al., 2010 \[[@CR48]\]America. Correctional settingProgramme descriptionN/AN/APrimarily just implemented skills groupBlennerhassett et al., 2009 \[[@CR54]\]Ireland. Community mental health teamTrial process paperRepeated measuresImproved risks, symptoms, functioning and subjective wellbeing. Reduced hospitalisations and reduced costsTherapists completed intensive training but DBT team not established in the serviceKerr et al., 2009 \[[@CR62]\]America. Low resourced rural training clinicTrial process analysisCase studyThere were "meaningful" changes in suicidality and misery ratingsThe therapist received DBT training and supervision. Could not access DBT skills group, so provided skills training in individual therapy sessions. Also provided adapted phone skills coachingHjalmarsson et al., 2008 \[[@CR59]\]Sweden. Outpatient servicesTrial process analysisRepeated measuresPatients had reduced para-suicidal behaviours and psychological distress18 therapists trained and worked part-time on DBT team. DBT now provided by the service as a routine treatment. Attrition lowWoodberry & Popenoe, 2008 \[[@CR71]\]America. Adolescent and family outpatient clinicTrial process analysisRepeated measuresGood outcomes reportedFive therapists received intensive training, the rest received less intensive or in-service training. The hospital provided some money to support staff trainingComtois et al., 2007 \[[@CR57]\]America. Harbour view mental health services- community mental health centreTrial process analysisRepeated measuresReduced DSH, A&E visits and inpatient admissionsNoted DBT staff were highly trained. Implemented all DBT components and incorporated access to DBT relevant servicesPrendergast & McCausland, 2007 \[[@CR67]\]Australia, Adult mental health outpatient serviceTrial process analysisBetween groupsReduced depression and frequency of suicide attempts and hospitalisations. Improved patient functioning and reduced intervention durationThe team comprised 12 therapists. Attrition was 31%Zinkler et al., 2007 \[[@CR52]\]UK. Newham project for BPDProgramme descriptionN/AReduced hospitalisation and DSH frequencyAnnual service cost £92,000. Therapists worked part-time on DBT team. Staff satisfaction and retention highBrassington & Krawitz, 2006 \[[@CR56]\]New Zealand. Mental health servicePilot trial process analysisRepeated measuresGood outcomes reportedImplementation reportedly successful. Team staffed by part-time therapists and at the end of the trial team had a dedicated budgetKoons et al., 2006 \[[@CR65]\]America. Division of vocational rehabilitationTrial process analysisRepeated measuresAt six months improved depression, hopelessness, anger expression, work role satisfaction and number of hours workedProvided just DBT skills groupLew et al., 2006 \[[@CR45]\]America. Intellectual disability serviceProgramme descriptionProvided service outcome dataEight learning disability patients completed the programme. DSH gradually reducedStaff carried caseloads of eight. Parents and staff also attended the skills groupsNelson-Gray et al., 2006 \[[@CR64]\]America. Outpatient adolescent clinicTrial process analysisRepeated measuresReduced negative behaviours, externalising and internalising symptoms, and depression. Increased positive behavioursTrained a high number of graduate students and these students achieved 88% intervention delivery fidelity over eight groupsVitacco & Van Rybroek, 2006 \[[@CR50]\]America. Forensic hospitalsProgramme descriptionPrimarily a discussion paperN/AN/ANee & Farman, 2005 \[[@CR63]\]UK. Female prisonsTrial process analysisBetween groups (with a waiting list control)The majority of completers showed overall improvement with notable effect sizesImplementation problems believed to contribute to high attritionAPA Gold Award, 2004 \[[@CR37]\]America. Grove street adolescence residence- residential care serviceProgramme descriptionN/AOutcome data indicated the programme was effectiveProvided all DBT components and had 18.7 full time equivalent staff membersBen-Porath et al., 2004 \[[@CR53]\]America. Urban community mental health centreTrial process analysisRepeated measuresReduced life threatening, therapy interfering and QOL interfering behavioursImplemented all core DBT components. Three of the eight DBT team members left within six monthsKatz et al., 2004 \[[@CR61]\]Canada. Adolescent inpatient servicePilot trial process analysisBetween groupsReduced behavioural incidents on ward. Equivalent to TAU in reducing para-suicidal behaviour, depression symptoms and suicidal ideation at one year follow-upProvided skills group, individual therapy and milieu therapySunseri, 2004 \[[@CR49]\]America. Residential centre for adolescentsProgramme descriptionNaturalistic outcomes reportedReduced attrition, inpatient days and duration of restraint and seclusionStaff confidence grew with DBT implementationEccleston & Sobello, 2002 \[[@CR58]\]Australia. Prison servicePilot trial process analysisRepeated measuresTrend improvement supported by patient feedbackAnecdotally, a range of staff saw programme benefitsRathus & Miller, 2002 \[[@CR68]\]America. Adolescent outpatient clinicTrial process analysisBetween groupsReduced hospitalisations and increased retention but did not reduce suicide attemptsDBT transportable to real-world settings: provided in a hospital, not a university-based clinicTrupin et al., 2002 \[[@CR69]\]America. Incarceration centre for female juvenile offendersTrial process analysisBetween groupsOnly one unit showed reduced behaviour problemsOnly one unit showed less staff use of punitive responses. Not all staff adherent to DBTvan den Bosch et al., 2002 \[[@CR70]\]Netherlands. Addiction treatment centreTrial process analysisRandomised controlled trialReduced DSH but did not improve substance useOver time therapists said they felt less isolated, more competent and experienced more work satisfaction. Consultation team attendance 100%. Attrition 37%Bohus et al., 2000 \[[@CR55]\]Germany. Inpatient servicePilot trial process analysisRepeated measuresReduced DSH, disassociation phenomena and depressive symptomsIntervention was rated positively by staff and patients and this was an impetus to conduct the trialWolpow et al., 2000 \[[@CR51]\]America. Residential programmeProgramme descriptionIncluded a service evaluationPatients gave positive feedback and observations were positiveResidential staff became more positive about DBTGold Award, 1998 \[[@CR41]\]America. Mental health centreProgramme descriptionN/APositive patient outcomes and reduced costs reported13 staff in DBT team. Provided all DBT components plus additional DBT related services. Team funding the equivalent of £520,000 per annumBarley et al., 1993 \[[@CR40]\]America. Inpatient psychiatric hospitalProgramme descriptionNaturalistic outcome evaluationReduced para-suicidal behaviourTransitioned to a DBT model over a two year period*Abbreviations:* *BPD* Borderline Personality Disorder, *CFIR* Consolidated Framework for advancing Implementation science, *DBT* Dialectical Behaviour Therapy, *DSH* Deliberate Self-harm, *QOL* Quality of Life, *TAU* Treatment As Usual, *UK* United Kingdom

Evidence synthesis {#Sec8}
------------------

Overall, 788 framework codes were assigned to the extracted data: 170 codes were allocated to studies specifically considering implementation, 209 codes to process analysis studies, 224 codes to programme descriptions, and the remainder were assigned to discussion papers (see Additional file [4](#MOESM4){ref-type="media"}). The DBT implementation framework is used to present the literature synthesis and, when possible, the data discussed is derived from the papers which explicitly studied implementation.

### Context {#Sec9}

Our initial DBT framework included seven context sub-elements (culture, leadership, evaluation, goal fit and suitability, individual characteristics, facilitative administrative supports and system interventions). Our synthesis of the literature yielded five primary sub-elements (culture, leadership, goal fit and suitability, facilitative administrative supports and system interventions), which are discussed below:

Culture {#Sec10}
-------

There are two elements of culture that capture staff behaviour within the organisation \[[@CR5], [@CR6]\]:

### Communication processes {#Sec11}

Better ratings of organisation cohesion and communication correlated with the implementation of more DBT components \[[@CR26]\], perhaps because institutional adoption of DBT depends on the collaboration of many staff \[[@CR34]\]. On-going external consultation helps achieve sustainable programmes \[[@CR23]\] and good communication was important within the DBT consultation team \[[@CR29]\]. There were examples of communication forming both a facilitator (e.g. \[[@CR40]\]) and a barrier \[[@CR46]\]. Communication within and across teams seemed particularly important when client characteristics, such as intellectual disability or offender status, meant collaborative working was essential (e.g. \[[@CR45]\]).

### Climate {#Sec12}

Higher scores on the Team Climate Inventory correlated with the implementation of more DBT components \[[@CR26]\] and limited understanding of staff and patients' needs could form a barrier \[[@CR29]\]. The importance of team support was endorsed by therapists \[[@CR28]\]. Attitudes toward BPD seemed key. A non-judgemental, validating stance seems necessary to create the right environment \[[@CR25]\], and better attitudes towards BPD correlated with increased use of DBT \[[@CR35]\]. In one survey negative administrator attitudes reportedly impeded implementation \[[@CR23]\].

Leadership {#Sec13}
----------

In a therapist survey, one of the most common reasons for DBT team cessation was a lack of leadership or organisation 'buy-in'. Where team leadership was supportive, 19.6% of respondents said this facilitated implementation \[[@CR31]\]. Respondents in another study similarly reported that a lack of understanding amongst service leaders constituted an implementation barrier \[[@CR28]\]. Often the implementation of DBT had not been pre-planned and in these scenarios having a 'DBT champion' in the organisation seemed important. Champions needed to have influencing skills (e.g. \[[@CR51]\]), cultural sensitivity, a willingness to undertake tasks, such as, securing funding \[[@CR43]\], and an ability to model DBT skills \[[@CR46]\]. In many cases the DBT consultation team seemed to undertake championing tasks through generating interest (e.g. \[[@CR59]\]), establishing collaborations (e.g. \[[@CR65]\]), offering expertise to other agencies (e.g. \[[@CR52]\]) and providing support to the wider staff team (e.g. \[[@CR69]\]).

Goal fit and suitability {#Sec14}
------------------------

Sometimes DBT was viewed positively from the outset \[[@CR36]\] and greater confidence in DBT effectiveness correlated with increased use of DBT \[[@CR35]\]. However, DBT was not always seen as suitable \[[@CR24], [@CR30]\]. DBT implementation was also weakened by competing service priorities \[[@CR31]\]. For instance, in a substance abuse service, DBT was incompatible with the delivery model of short visits primarily providing methadone \[[@CR23]\]. Some administrators were concerned about the telephone coaching component of DBT, as telephone support had not worked previously \[[@CR36]\] and services need a minimum number of patients to run DBT groups \[[@CR30]\]. However, whilst belief in DBT suitability and fit could facilitate implementation (e.g. \[[@CR58]\]), the lack of this belief was not necessarily a barrier, as perceptions could change during the implementation process (e.g. \[[@CR55]\]).

Facilitative administrative supports {#Sec15}
------------------------------------

Insufficient time could be a barrier, whereas the allocation of sufficient time could be a facilitator \[[@CR31]\]: in one survey, 42% of therapists reported having a lack of time to provide DBT \[[@CR23]\]. Some therapists talked about needing to divide their time between different tasks \[[@CR28]\] and administrators were concerned that DBT training would keep staff from their clinical duties \[[@CR36]\]. Other required resources were finances \[[@CR36]\] and space: having adequate space correlated with the implementation of more DBT components \[[@CR26]\]. The data also suggests that contingency management has the potential to influence implementation. For instance, organisations often failed to reduce other staff-held responsibilities to compensate for new DBT commitments \[[@CR23]\] thereby punishing engagement in DBT. Enabling natural contingencies, such as, smaller caseloads and enabling staff to hold a highly visible role in the service seemed more effective (e.g. \[[@CR40]\]) than providing tangible reinforcements (e.g. \[[@CR65]\]) - although see \[[@CR48]\] for an exception.

System interventions {#Sec16}
--------------------

In the US services need to ensure they receive sufficient referrals to remain viable and so coordination with external agencies is necessary \[[@CR36]\]. There were five examples of coalitions facilitating implementation (\[[@CR14], [@CR42], [@CR54], [@CR55], [@CR59]\]). One research group suggested that training courses and merging consultation teams might foster coalitions \[[@CR23]\] and there was an example of a service establishing two consultation teams: one service-led, the other interagency \[[@CR45]\].

### Evidence {#Sec17}

Informed by PARIHS our initial framework referred to the sub-elements of research and published guidance, clinical experience and professional knowledge, preferences and experiences and local knowledge. However, our search yielded just two primary sub-elements (preferences and experiences and local knowledge and evaluation):

Preferences and experiences {#Sec18}
---------------------------

Some therapists expressed a preference for DBT \[[@CR28]\] but 47% of therapists said there were challenges in recruiting sufficient patients \[[@CR23]\]. Patients reported that they liked many aspects of DBT \[[@CR29]\], though they need sufficient cognitive capacity to understand DBT skills and this may constitute a barrier for some \[[@CR25]\]. The literature contained evidence that recruitment (e.g. \[[@CR38]\]) and attrition (e.g. \[[@CR52]\]) could be a problem and there were many attempts to reduce attrition including: ensuring participation was voluntary (e.g. \[[@CR51]\]), careful selection of patients (e.g. \[[@CR42]\]), providing more information about what DBT would entail (e.g. \[[@CR53]\]) and, when appropriate, involving caregivers (e.g. \[[@CR46]\]). On two occasions tangible reinforcement was offered \[[@CR40], [@CR64]\].

Local knowledge and evaluation {#Sec19}
------------------------------

Evidence of clinical improvement can reinforce implementation attempts \[[@CR24]\], although only 7% of respondents in one survey agreed that improved patient outcomes were an implementation facilitator \[[@CR31]\]. Sometimes demonstrating good patient outcomes generated interest in DBT \[[@CR37]\] and led to further funding \[[@CR43]\]. However, there were only five examples of services routinely evaluating outcomes (\[[@CR37], [@CR39], [@CR42], [@CR47], [@CR48]\]).

### Facilitation {#Sec20}

Our initial framework referenced six sub-elements (strategies, support, training, coaching and ongoing consultation, facilitator skills/ qualities and recruitment and selection). However, our search and synthesis yielded two primary sub-elements (team capacity and commitment, and training and ongoing support):

Team capacity and commitment {#Sec21}
----------------------------

Some therapists thought the effectiveness of DBT was solely due to its techniques and theory \[[@CR29]\], but this view was not universal. Several optimal therapist attributes were detailed including a stance of equality, an ability to synthesise validation and challenge, a good understanding of DBT skills, as well as, group management and teaching abilities \[[@CR25]\]. Therapist confidence also seemed important \[[@CR27]\] and this could be enhanced through DBT implementation \[[@CR24], [@CR28]\] and training \[[@CR35]\]. Administrators selected staff based on their seniority and motivation and recruited to ensure team diversity \[[@CR36]\]. Therapists' academic qualifications seem less important \[[@CR26]\], but they do need to be skilled clinicians \[[@CR31]\].

Insufficient staffing can jeopardise sustainability (\[[@CR23], [@CR30], [@CR36]\]) and staff turnover is a further barrier \[[@CR23], [@CR31]\]. For instance, in one prospective implementation study 55% of therapists remained working at their original organisation at two year follow-up \[[@CR35]\]. A possible reason for retention problems is that new DBT therapists initially reported increased stress levels and there was a tendency (although this was not statistically significant) for staff burnout to occur over time \[[@CR28]\]. A small association suggested that larger teams implement more DBT components \[[@CR26]\]. Smaller teams are likely to operate within larger services, with staff having additional roles. These nested programmes seem common as several therapists reported working in the DBT team part-time \[[@CR28]\] and contrary to the Ditty et al. \[[@CR26]\] findings, there were examples of successful nested teams (e.g. \[[@CR56]\]) and teams dependent on part-time staffing (e.g. \[[@CR52]\]).

Training and ongoing support {#Sec22}
----------------------------

Clinicians from diverse disciplines can acquire a solid grounding in DBT through training \[[@CR34]\]. Training facilitates implementation \[[@CR31]\] and attending more training is associated with greater confidence and use of DBT \[[@CR27]\]. For instance, training significantly increased the use of skills training, treatment targets, daily diary cards and dialectic strategies \[[@CR35]\]. DBT knowledge also moderately correlated with all indices of training \[[@CR34]\]. Unfortunately, limited feedback about training has been collected. Therapists reported that training enabled them to use DBT in their practice but they wanted more detailed instruction on how to perform specific interventions, such as conducting chain analysis of problem behaviour \[[@CR23]\]. In one study, E-learning was most successful in increasing reported application of DBT \[[@CR32]\]. In an earlier report, instructor-led training improved therapist self-efficacy and satisfaction but no method increased therapist skilfulness \[[@CR33]\]. There was some evidence that training could improve clinical outcomes (e.g. \[[@CR66]\]) but a lack of training was not always a barrier: graduate students with minimal training achieved 88% fidelity with DBT methods when facilitating skills groups \[[@CR64]\].

On-going consultation is important \[[@CR23], [@CR36]\] and lacking access to a DBT consultation team can be an implementation barrier \[[@CR27]\]. DBT consultation teams can help therapists achieve dialectical synthesis \[[@CR25]\] and complement \[[@CR25], [@CR28]\] or compensate for lack of training \[[@CR34]\]. Access to individual supervision is also important \[[@CR26]\]: lack of supervision was the most frequently reported barrier to using DBT skills in one report \[[@CR33]\] and in a UK survey \[[@CR31]\], 34% of respondents said supervision facilitated the use of DBT. Limited feedback has been collected about supervision experiences: therapists reported that supervision increases both stress and coping \[[@CR28]\].

### DBT {#Sec23}

Our initial framework identified four sub-elements related to the intervention (design quality and packaging, adaptability, complexity and costs). Our search and synthesis yielded sub-elements related to the design quality, packaging and costs:

Design quality, packaging and costs {#Sec24}
-----------------------------------

DBT can be a complex therapy to implement: several DBT skills can be difficult to understand and apply \[[@CR25]\] and trainers have reported that therapists have difficulty applying DBT's behavioural components \[[@CR34]\]. Aspects of DBT which seem important are its treatment contract emphasising shared responsibility \[[@CR29]\] and its adaptability \[[@CR24], [@CR30]\]. For instance, despite some authors believing that DBT's manual-based nature is important \[[@CR29], [@CR34]\], there were many examples of adaptations (e.g. \[[@CR48]\]) with adjustments often altering how telephone skills coaching was provided (e.g. \[[@CR67]\]). In the US, limited reimbursement is a barrier to implementing DBT \[[@CR27], [@CR36]\] and in the UK, 29% of survey respondents said that allocating sufficient finances to DBT delivery was an implementation facilitator \[[@CR31]\].

### Implementation process {#Sec25}

CFIR separates the implementation process into sub-elements related to execution, engagement, planning, evaluation and reflection. It was not possible to dissect these individual components in the literature. However, there were two examples of clearly executed implementation plans \[[@CR40], [@CR46]\] and five examples of services forming teams to oversee the implementation process (\[[@CR41], [@CR49], [@CR51], [@CR57], [@CR59]\]). A lack of an implementation plan can be an implementation barrier \[[@CR31]\] but plans do not guarantee success. For instance, one study planned to introduce a number of resources (e.g., demonstration videos, an online forum and telephone consultation) to improve DBT adherence during implementation \[[@CR23]\]. During the study there were no requests for consultation and in post-implementation interviews therapists did not refer to any of the available resources. This study highlights that providing resources alone is unlikely to promote implementation.

Discussion {#Sec26}
==========

This critical literature review synthesised the DBT implementation literature to refine a DBT implementation framework. The framework sufficiently captured the data and no new elements or sub-elements were required (see Additional file [4](#MOESM4){ref-type="media"}). However, some refinements were made to create a more parsimonious and relevant framework for DBT. For instance, coding indicated that some sub-elements were capturing similar data. For example, the sub-elements 'individual characteristics', 'facilitator skills/ qualities', and 'recruitment and selection' were re-conceived into a sub-element called team capacity and commitment. Additionally, some sub-elements arose infrequently in the literature (e.g., research and published guidance) and these were therefore omitted (the refined framework is illustrated in Fig. [3](#Fig3){ref-type="fig"}). However, we acknowledge that limited literature on an implementation barrier is not necessarily evidence that the barrier is not significant in DBT. For instance, cost may prevent both implementation and research meaning that the magnitude of barriers related to cost may not be sufficiently reflected in the framework, as the literature primarily reflects successfully funded work.Fig. 3Revised DBT implementation framework. Key: PARIHS, 2004^1^; Damschroder et al., 2009^2^; Fixsen & Blasé, 2009^3^, Swales 2010a, 2010b^4^

The utility of transdisciplinary implementation frameworks, such as PARIHS \[[@CR5], [@CR6]\], is highlighted by these findings: elements primarily derived from existing frameworks effectively captured DBT implementation barriers and facilitators. The critical review process also proved to be useful in guiding the framework refinement and the synthesis of the literature. However, only 14 papers were retrieved that specifically focused on DBT implementation and this suggests that a DBT implementation framework may usefully underscore the most important considerations for DBT implementers.

The DBT implementation framework is a useful resource for DBT practitioners and service leaders who are planning (or overseeing current) DBT implementations. The synthesis indicates that implementers should consider the following recommendations:When introducing DBT into practice clinicians and organisations should encourage the staff team to operate a benign approach to BPD and ensure there are good communication systems in place.When establishing a DBT team, it seems important to recruit therapists with sufficient cognitive flexibility, whose personal qualities align with those espoused by DBT, such as, having a non-judgemental stance.The DBT team will benefit from on-going supervision and consultation and therapists should receive adequate training.Leadership support is beneficial and in situations where implementation is not pre-planned, a DBT champion can help.It is beneficial for services to evaluate whether DBT needs adapting to suit their organisation.

Despite the apparent strengths of the DBT implementation framework, the limitations of the literature need to be taken into account. The framework's generalisability cannot be ascertained as the reviewed literature only provided information about implementation in Western contexts and primarily reported on implementation in statutory outpatient mental health services. The most commonly retrieved papers were trial reports and implementing DBT in a research context may have significant differences from implementation in clinical services. Furthermore, the decision to include only published literature biased the review towards considering effective DBT implementations as most trials and programme descriptions reported positive results. In particular the literature reviewed, with the exception of a DBT implementation with Native Americans \[[@CR43]\], cannot inform how DBT implementation is achieved with marginalised and particularly high risk populations, such as cultural minority groups. When more information about DBT implementations with such populations become available, the framework may require refinement.

The implementation papers reviewed also had methodological limitations. Most data was collected retrospectively and relied on self-reports of implementation success (e.g. \[[@CR26]\]). Samples may not have been representative, for instance, the response rate in one study was approximately 14% \[[@CR30]\]. Furthermore, survey instruments had not always been validated (e.g. \[[@CR35]\]) and most quantitative data was correlational (e.g. \[[@CR26]\]), so causation could not be inferred.

Limitations in the literature and framework provide opportunities for future research. It is acknowledged that interrater agreement when using the framework to code data could be improved. The current framework is sufficiently detailed for use by DBT practitioners and service leaders who are planning implementation, but in a research and academic context one next step will be to develop more precise definitions of some sub-elements. Although, the current literature cannot inform how implementation barriers and facilitators interact or how they are weighted in different contexts, a few tentative potential relationships warrant further exploration. For example, communication and contingency management might be particularly important in organisations providing team approaches, such as, inpatient services. Access to on-going support may be particularly important if staff have not received comprehensive DBT training. The complexity of DBT may only form a barrier if clients and staff have not been appropriately selected. To refine and further develop the DBT implementation framework in the academic context, another next step will be to undertake further research to explore these tentative ideas about how the framework elements interact and are weighted. To explore these relationships further, prospectively collected data will be needed as is planned in the EMPOWER research programme (NIHR Programme Grant: RP-PG-1212-20,011).

Conclusions {#Sec27}
===========

This review has explored the DBT implementation literature and developed a bespoke framework to inform future implementations. The literature synthesis has highlighted some important implementation considerations but prospective DBT implementation studies are now needed to explore the relative weighting of and relationships amongst these barriers and facilitators.
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Additional file 1:A detailed description of the DBT implementation framework. Describes the DBT implementation framework and its elements in greater detail. (DOCX 22 kb) Additional file 2:Critical literature review: example search. Provides the literature search used in the CINAHL (EBSCO) database. (DOCX 12 kb) Additional file 3:Data extraction template. The data extraction form used in the critical literature review. (DOCX 12 kb) Additional file 4:DBT implementation framework: overview of assigned codes. Illustrates how framework elements and sub-elements were operationalised into codes. Lists which codes were assigned by paper and study type. Also provides a tally of how many times each code was assigned. (DOCX 30 kb)

BPD

:   Borderline Personality Disorder

CFIR

:   Consolidated Framework for Implementation Research

DBT

:   Dialectical Behaviour Therapy

DBT-SE

:   Dialectical Behaviour Therapy- Skills for Employment

EMPOWER

:   Enabling and Motivating people (with a Personality Disorder) in Occupation, Wellbeing, Education and Responsibility

PARIHS

:   Promoting Action on Research Implementation in Health Services
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